Total and anaerobic counts were ascertained on boneless, cooked, cubed, frozen chicken meat. We determined survival of aerobes and anaerobes in the natural flora after the meat was freeze-dehydrated and rehydrated at room temperature for 30 min and at 50, 85, and 100 C for 10 min. Total and anaerobic counts of bacteria in the rehydrated meat were established during storage of samples at 4, 22, and 37 C -until a spoilage odor was detected. Samples were also inoculated with Clostridium sporogenes and were dried and rehydrated at 100 C and stored at 37 C. Approximately 21 % of the aerobes and 37 % of the anaerobes survived drying and rehydration at room temperature. Many genera of aerobes, anaerobes, and facultative anaerobes survived drying and rehydration at 50 C; only sporeformers survived rehydration at 85 or 100 C. Low-temperature (4 C) storage of rehydrated meat produced ample shelf life (over 20 days), whereas storage at the higher temperature resulted in a shelf life of less than 30 hr. Approximately 81% of the C. sporogenes cells survived rehydration at 100 C and grew to over 107 cells within 40 hr. Our study presents additional data for adequate microbiological control in processing of freeze-dehydrated meat. Also, it points out the natural selection for sporeformers at high temperature of rehydration, stressing the need for consumer education in product handling for safety purposes.
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Previous investigations in this laboratory (3) have indicated that many aerobic bacteria, present as natural flora on cooked, boned chicken meat, survived freeze-dehydration and rehydration at mild temperatures (up to 50 C). Sporeforming bacteria survived rehydration at 85 and 100 C for 10 min; these bacteria were capable of rapid growth when the rehydrated meat was maintained at high temperatures. Saleh and Goldblith (4) reported similar results in their investigations of freeze-dehydrated fish patties, shrimp, chicken, and pork.
Wells (5) showed that spores of Clostridium botulinum, inoculated on cooked chicken meat, were reduced in number by 53% during freezing and were further decreased by an additional 15% during freeze-dehydration. Wells We selected colonies considered to be representative of the types of bacteria present from plates or tubes used to determine counts and isolated on TGEA or thioglycolate plates with agar overlay. These colonies were then transferred to nutrient agar slants or were stabbed in nutrient agar tubes, and they were stored at 4 C until identification procedures were conducted. Only the types of colonies that appeared predominant were selected, and no attempt was made to identify all types of organisms present or to determine the numbers of each. We followed the outline of Bergey's Manual for identification procedures.
Analyses performed. The frozen chicken meat as received from the processor was sampled initially and at eight additional times during the course of the study (a period of about 4 months).
Samples of freeze-dehydrated meat were removed from storage and were assigned rehydration and storage treatments. Rehydration treatments were conducted at room temperature for 30 min and at 50, 85, and 100 C for 10 min. The samples rehydrated at room temperature were not stored. The other samples were stored at 4, 22, and 37 C. Temperatures of rehydration and storage were the same as those employed by May and Kelly (3) ; these temperatures were chosen to cover the extremes that might be encountered in use of such a product by a consumer. After rehydration, the samples were transferred to clean, unsterilized cheesecloth, allowed to drain for 3 min, and stored in sterile 500-ml Erlenmeyer flasks. At intervals during storage, 10-g samples were extracted, and aerobic and anaerobic counts were determined. A panel of three experienced persons judged the odor-and coloracceptability of the meat during storage; it was considered spoiled when all three individuals independently judged the meat to have an off-odor. In some cases, storage was continued beyond the "spoilage" time to study further variations in numbers of bacteria. Each rehydration and storage sequence was replicated from five to eight times to determine changes in numbers of microorganisms.
C. sporogenes was used as an inoculum in one part of the study. The culture (supplied by M. K. Hamdy, Food Science Department, University of Georgia) was grown for 48 hr at 37 C in fluid thioglycolate medium. Cells were harvested by centrifugation at 10,000 X g for 15 min and were washed twice with 0.85%o NaCl. The cells were suspended in 0.85% NaCl containing 0.1% tryptone, and 5-ml portions were placed in 15-ml sterile tubes at -34.4 C. As needed, these tubes were removed from the freezer and thawed for 2 hr; a portion was extracted to determine the number of viable organisms, and the remainder was used as an inoculum. To free the chicken meat of competitive organisms, a piece of meat was placed in a beaker of water and was autoclaved at 121 C for 15 min. By use of aseptic techniques, a portion of the meat was transferred to sterile freezedrying flasks, and a known number of cells of C. sporogenes were added. The product was then freezedried and rehydrated at 100 C, and serial dilutions were prepared to determine changes in cell numbers. We selected a storage temperature of 37 C so that bacteria surviving the freeze-drying process would begin to grow and subsequently multiply as quickly as possible. Six replications were made for this part of the study.
RESULTS
The precooked frozen chicken meat had a mean bacterial count of 1.3 X 104 per g for aerobes and 1.3 x 10 per g for anaerobes.
After freeze-drying and rehydration at room temperature for 30 min, the meat had a mean aerobic count of 2.8 X 103 bacteria per g. This was a reduction of 1.1 X 104 bacteria per g during the freeze-drying process or a survival rate of approximately 21 %. However, the mean anaerobic count was 4.9 X l02 bacteria per g, a reduction consisting of 8.5 X 102 bacteria per g during the freeze-drying process or a survival rate of approximately 37%.
Effects of rehydration of meat to 50 C and storage at 4, 22, and 37 C on numbers of anaerobes are shown in Fig. 1 . At 4 C the numbers of anaerobic bacteria declined slightly for the first 3 days and then increased rapidly until 21 days, when spoilage was noted. Growth was much more rapid in meat stored at 22 and 37 C than in that stored at 4 C, with growth beginning immediately after rehydration. Spoilage occurred at 24 and 16 hr for meat stored at 22 and 37 C, respectively. Similar, but slightly greater, increases in numbers of aerobic bacteria were obtained, but these increases are not shown because they resemble previously reported data (3).
Rehydration of chicken meat at 85 C and storage at 4 C caused an extended lag phase (up to approximately 13 days) for anaerobic bacteria (Fig. 2) . After the initial lag, growth was rapid up to about 18 days after which it leveled offalthough the product was not considered spoiled until 24 days of storage. Growth curves for anaerobes in the product rehydrated at 85 C and stored at 22 or 37 C were almost identical (Fig. 2) . Numbers remained almost stationary for about 5 hr and then increased rapidly with spoilage odor evident at 18 and 20 hr for the products stored at 22 and 37 C, respectively.
Rehydration of meat at 100 C and storage at 4 C caused a rapid decline in numbers of anaerobic bacteria until the 9th day (Fig. 3) . However, from 9 to 30 days of storage no viable organisms were recovered from the product rehydrated at 100 C and stored at 4 C; the product still had no objectionable odors after 30 days of storage. The anaerobes in the product rehydrated at 100 C and stored at 22 C grew rapidly for 14 hr, but these anaerobes tended to increase slowly thereafter, until spoilage odors became apparent at 48 hr of storage. In the product rehydrated at 100 C and stored at 37 C, the numbers of anaerobes remained relatively constant until about 15 hr; then they increased rapidly until spoilage occurred at 31 hr.
Results of aerobic and anaerobic bacterial counts obtained immediately after spoilage, as well as the time required for a spoilage odor to develop in samples, are summarized in Table 1 . Decreasing storage temperature of rehydrated meat from 37 or 22 to 4 C extended shelf life, but increasing rehydration temperatures from 50 to 85 or 100 C increased shelf life to a lesser extent.
We identified both aerobic and anaerobic bacteria from meat rehydrated at each of the three previously mentioned temperatures (Table 2) . Many types of bacteria were recovered from samples rehydrated at 50 C, but only sporeformers 
